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ABSTRACT 

A housing cover panel for a housing of a control unit is 
formed with apertures for accommodating plug-in modules. 
A kit includes the housing cover panel and the plug-in mod 
ules, a housing component with the housing cover panel and 
the plug-in modules, a housing with the housing component 
and a control unit with the housing. 
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HOUSING COVERPANEL FOR 
ACCOMMODATING PLUG-IN MODULES 

0001. The present invention relates to a housing cover 
panel for receiving plug modules, and also to a housing hav 
ing a housing cover panel. 
0002 Owing to the increasing functionality of motor con 

trol systems, including owing to the legal requirements for 
reducing pollutant levels, the number of lines which are to be 
connected and the complexity of cable harnesses are increas 
ing. The number of lines which have to be connected to the 
motor control system has now reached a three-digit value. In 
order to keep the number of connections low, lines in the cable 
harness have to be combined by means of so-called splice 
connections. A plurality of lines are pressed together in the 
splice connection. These connections cannot be produced in 
an automated manner in the cable harness and are very costly. 
Therefore, in order to produce an appropriate cable harness 
architecture, a large number of direct lines are provided and 
combined in expedient plug-in modules. The plugs are 
plugged into the plug-in modules. To this end, different forces 
are required for connection purposes depending on the num 
ber of electrical contacts and the size of the plug. Said forces, 
also known as plug-in forces, are limited and therefore the 
individual plug-in modules may once again have to be Sub 
divided. In respect of Small installation spaces, the cable 
harness connections are generally intended to be arranged on 
a device side. The plug-in direction can be designed to be 
perpendicular to the printed circuit board surface and parallel 
to said printed circuit board Surface, depending on the instal 
lation position and cooling direction of the control device. 
The ultimate aim is to accommodate a large number of rela 
tively small plug-in modules in as Small an installation space 
as possible, so that the cable outgoers are ensured, and assem 
bly on the assembly line can be performed in a simple manner. 
0003 For the current concepts and solutions, all plug-in 
modules are combined in a complex injection-molded part. 
The complexity is described using the following features: 

0004 dimensional stability of the plastic geometry in 
the plug-in region of the individual modules 

0005 dimensional stability of the contact position in the 
plug-in region 

0006 positional tolerance of the contacts in the connec 
tion region to the printed circuit board 

0007 flatness of the interfaces to the electronics hous 
ing 

0008 complex three-dimensional geometry to the inter 
face to the electronics housing. 

0009 Production as an injection-molded part is associated 
with a high level of expenditure on investment and further 
constitutes a customer-specific Solution. Replacing modules 
or the arrangement of said modules incombination is possible 
only with new investment in a complex injection-molding 
mold. 
0010. One object of the present invention is therefore to 
provide an apparatus for receiving plugs which can be used in 
a particularly simple and/or diverse manner. 
0011. According to the invention, this object is achieved 
by a housing cover panel having the features of claim 1. 
Advantageous refinements and developments of the housing 
cover panel, of a housing component having the housing 
cover panel, and of a housing having the housing cover panel 
are specified in the dependent claims. 
0012. According to one aspect, a housing cover panel 
which has cutouts for receiving plug modules is specified. 
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According to a further aspect, a kit of parts which comprises 
the housing cover panel and the plug modules is specified. 
0013. In particular, precisely one plug module is prefer 
ably associated with each cutout in the housing cover panel, 
that is to say each cutout is intended, in particular, to receive 
precisely one of the plug modules. The housing cover panel is 
intended, in particular, for a housing for a control device— 
Such as a motor control system for example. By way of 
example, the housing cover panel is a constituent part of a 
housing component of the housing. The housing component 
preferably contains the housing cover panel and the plug 
modules or comprises the housing cover panel and the plug 
modules. 
0014. In the present context, “cutouts' are understood to 
be, in particular, passage openings which pass through the 
housing cover panel completely inaplan view of a connection 
side which faces outward. In this case, a “connection side 
which faces outward” is understood to be a side which, in the 
mounted State of the housing cover panel, is averted from an 
interior space of the housing in which an electronic circuit 
structure can expediently be arranged. The connection side 
which faces outward faces the plug modules. The plug mod 
ules are arranged on said connection side in the mounted 
State. 

0015. In an expedient refinement, each of the plug mod 
ules—which are preferably manufactured separately from 
one another—has a plurality of electrical connecting ele 
ments. The electrical connecting elements are, for example, 
contact pins. The electrical connecting elements of the plug 
modules preferably extend through the cutouts in the housing 
cover panel. 
0016. In addition, in an expedient development, each of 
the plug modules has a carrier body in which the electrical 
connecting elements are preferably held in a mechanically 
stable manner. The carrier body can have a frame which 
laterally surrounds the electrical connecting elements and is 
designed with a mating plug, for example, for mechanically 
stabilizing a plug connection of the plug module. In the 
mounted State of the plug module, the frame is expediently 
formed on a side of the carrier body which is averted from the 
housing cover panel. 
0017. The advantage of this solution can be found in the 
separation of the function of housing and the function of plug 
connection. The individual plug modules can be of small and 
compact design. They can have a uniform interface to the 
printed circuit board and to the housing cover panel. 
0018 Particularly in the case of housings for motor con 
trol systems, it is advantageous to use the housing cover panel 
according to the invention. These housings are manufactured 
in large numbers. The provision of device plugs is time 
consuming and costly. Therefore, it should be possible to use 
the plug modules in as universal a manner as possible. This is 
made possible by the present invention. 
0019. Owing to the invention, the housing component 
does not have to be designed as a complex injection-molded 
part. An injection-molding process can advantageously be 
split into injection-molding individual plug modules—in par 
ticular injection molding the individual carrier bodies around 
the respective electrical connecting elements—and injection 
molding the associated housing cover panel, as a result of 
which a lower level of complexity for the required injection 
molding molds can be achieved. The housing cover panel 
forms, in particular, the interface to the housing and closes off 
the device—together with the plug modules. Said housing 
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cover panel can also be designed as a partial housing, for 
example as a housing half-shell. 
0020. In one advantageous refinement of the invention, the 
housing cover panel has cutouts of different sizes and/or cross 
sections. As a result, it is possible to use correspondingly 
different plug modules. 
0021. In a further advantageous refinement of the inven 

tion, at least one of the cutouts has a rectangular cross section. 
In the present context, a cutout with a rectangular cross sec 
tion is also understood to be a cutout with rounded corner 
regions provided that it has pairs of parallel side faces. A 
rectangular cross section of this kind is a common cross 
section for plug modules and can be easily produced. 
0022. In a further advantageous refinement of the inven 

tion, a peripheral recess is formed parallel to the edges of at 
least one of the cutouts, it being possible for a plug module to 
sit on and be fastened to said peripheral recess. In other 
words, the housing cover panel has—in particular on its con 
nection side which faces outward, that is to say on its side 
which faces the plug modules—a recess which runs along a 
center line, wherein the center line has the same shape as the 
outer contour of one of the cutouts. The center line and the 
cutout are preferably arranged concentrically in this case. 
Expressed in other terms, one Surface of the housing cover 
panel, through which surface the cutouts pass, has a trench 
which runs around one in particular around precisely one 
of the cutouts. A trench of this kind is preferably associated 
with each of the cutouts. The plug module can be fastened 
particularly well by means of the recess. 
0023. In a further refinement, at least one of the plug 
modules, preferably each of the plug modules, has a carrier 
body which has, on its side which faces the housing cover 
panel, a channel. The channel runs, in a plan view of the side 
which faces the housing cover panel, along the outer contour 
of the carrier body and is, in particular, inherently closed. 
0024. In an advantageous development, a cutout having a 
peripheral trench is associated with a plug module of this kind 
having a channel, so that, in the mounted State of the plug 
module, an edge region of the carrier body, which edge region 
runs around the channel, engages in the trench, and a section 
of the housing cover panel, which section is arranged between 
the cutout and the trench, engages in the channel. In this way, 
the plug module can be positioned on the housing cover panel 
in a particularly simple and reproducible manner. In addition, 
a connection between the plug module and the housing cover 
panel which is mechanically particularly stable and/or par 
ticularly fluid-tight can be achieved. 
0025. In a further advantageous refinement of the inven 

tion, the housing cover panel comprises a sealing compound 
with which the plug modules, which are arranged on the 
housing cover panel, are sealed off with respect to the housing 
cover panel. This can be achieved by a process of dispensing 
a sealing bead. Said process is freely programmable and can 
be matched to the respective solution. 
0026. The sealing compound is expediently arranged in 
the recess and/or in the channel. This has the advantage of a 
better sealing effect since the sealing compound is locally 
limited and accordingly can run better around the edges of the 
control modules. Further details and advantages are 
explained with reference to the appended figures. 
0027 
0028 FIG. 1 schematically shows an electrical module 
having plugs: 

In said figures: 
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0029 FIG. 2 schematically shows a housing having a plug 
module unit; 
0030 FIG. 3 schematically shows a housing cover panel 
having plug modules; and 
0031 FIG. 4 schematically shows a housing cover panel 
having plug modules in cross section. 
0032. In the following description of a preferred embodi 
ment, identical reference symbols denote identical or compa 
rable components. 
0033 FIG. 1 shows an electrical module 1 having plugs 2 
arranged on it as per the prior art. 
0034 FIG. 2 shows a perspective view of a housing 4, as 
can be used for electrical modules 1. Such as control devices 
for example. The control device 1 is, for example, a motor 
control system. 
0035. On the front face, the housing 4 has a housing com 
ponent 3 according to an exemplary embodiment of the inven 
tion. The housing component 3 has a plurality of plug mod 
ules 12 which are arranged next to one another on a 
connection side of the housing 4. The plug modules 12, which 
are manufactured separately, are received in a housing cover 
panel 10. 
0036 FIG.3 shows an exploded illustration of the housing 
cover panel 10 having plug modules 12 of the housing 4 of 
FIG. 2 in detail. FIG. 4 shows the housing cover panel 10 
having the plug modules 12 in cross section. 
0037. The housing cover panel 10 and the plug modules 12 
are designed as separate parts. The plug modules 12 comprise 
electrical connecting elements, also called electrical contacts 
15 in the text which follows, with which contact can be made 
from two sides. Expressed in another way, each of the elec 
trical connecting elements 15 has an internal electrical con 
nection region 151 and an external electrical connection 
region 152 which are formed, in particular, at opposite ends of 
the respective connecting element 15. 
0038. When the housing cover panel 10 having the plug 
modules 12 is mounted on a housing 4, one side of the con 
tacts 15 points into the housing 4. Said contacts 15 are elec 
trically connected to the electrical units within the housing 4. 
The other side of the contacts 15 points away from the hous 
ing 4, so that said contacts 15 can be electrically connected to 
external plugs. Expressed in another way, the internal elec 
trical connection regions 151 are formed on a side of the 
respective plug modules 12 which faces the housing cover 
panel 10, and the external electrical connection regions 152 
are formed on a side of the respective plug modules 12 which 
is averted from the housing cover panel 10. 
0039. The internal electrical connection regions 151 are 
intended, in particular, to electrically connect the respective 
plug module 12 to a circuit arrangement which is arranged in 
an interior of the housing 4. By way of example, said internal 
electrical connection regions are pressed into a printed circuit 
board or soldered to a printed circuit board which is arranged 
in the interior (not illustrated in the figures). The external 
electrical connection regions 152 are intended, in particular, 
to connect the respective plug module 12 to a mating plug, 
preferably in order to electrically connect the control device 
1 

0040. Each plug module 12 has a carrier body 120 in 
which the electrical connecting elements 15 are held in a 
mechanically stable manner. The carrier body 120 is, for 
example, an injection-molded part. The carrier body 120 can 
be injection-molded around the connecting elements 15 or 
said connecting elements can be pressed into said carrier 
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body. On that side which is averted from the housing cover 
panel 10, the carrier bodies 120 each have frames 121 which 
laterally surround the connecting elements 15 of the respec 
tive plug module 12. 
0041. Each of the carrier bodies 120 has, on its side which 
faces the housing cover panel 10, a channel 123. The channel 
123 runs, in a plan view of the side which faces the housing 
cover panel 10, along the outer contour of the carrier body 120 
and is inherently closed, that is to say formed so as to run, in 
particular laterally, completely around the electrical connect 
ing elements 15 of the respective plug module 12. 
0042. The housing cover panel 10 has cutouts 14 for 
receiving the plug modules 12. In particular, the contacts 15 
run through the cutouts 14, so that, in the mounted State of the 
housing component 3, the internal electrical connection 
regions 151 are arranged on an inner face, and the external 
electrical connection regions 152 are arranged on an outer 
face of the housing cover panel 10. 
0043. The cross section of the cutouts 14 is accordingly 
matched to the plug modules 12. A conventional cross section 
is rectangular. However, any geometric cross sections are 
feasible. 
0044 Peripheral recesses 11 are formed at the edges of the 
cutouts 14, it being possible for the plug modules 12 to sit on 
and/or to be fastened to said recesses. Precisely one cutout 14 
is associated with each recess 11, so that each of the recesses 
11 runs, in a plan view of that side of the housing cover panel 
on which the plug modules 12 are arranged, around precisely 
one of the cutouts 14. In this case, each of the recesses 11 runs 
along a center line which has the same shape as the outer 
contour of the cutout 14 with which the recess 11 is associ 
ated. 
0045. In the mounted state, for each plug module 12, an 
edge region 125 of the carrier body 120, which edge region 
runs around the channel 123, engages in the recess in the 
cutout 10 which is associated with the plug module 12. In 
addition, a section 110 of the housing cover panel 10 which is 
arranged between the cutout 14 and the recess 11 engages in 
the channel 123. 
0046. A sealing compound 13 can be arranged in the 
recesses 11 and/or the channels 123 (illustrated by way of 
example at one point in FIG. 4), so that the plug modules 12 
can be sealed off with respect to the housing cover panel 10. 
0047. The housing cover panel 10 can comprise plastic or 
a plastic compound. The geometric dimensions of the hous 
ing cover panel 10 are matched to the associated housings 4. 
0048. The plug modules 12 are formed individually and 
can therefore be arranged separately or combined as desired, 
as a result of which they can be used for various concepts and 
possibly can also be reused. Furthermore, the plug modules 
12 can be used both in the case of control devices 1 with cable 
outgoers perpendicular to the printed circuit board Surface, 
and also in devices with bent printed circuit boards with a 
cable outgoer parallel to the main printed circuit. 
0049. Overall, this leads to greater flexibility in respect of 
use and also has an effect on the availability. This is because 
individual plug modules 12 are simpler, quicker and more 
cost-effective to manufacture than plug module units. As a 
result, the development times can be reduced. The price per 
part of the plug modules 12 can additionally be reduced due to 
high numbers of units. 
0050. The plug modules 12 are sealed off on the housing 
cover panel 10 by a sealing compound 13 which is arranged in 
the recesses 11. 
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0051. The plug modules 12, the cutouts 14, the recesses 11 
and the contacts 15 are each identified only by way of 
example in the figures. 
0.052 The housing cover panel 10 according to the inven 
tion is particularly Suitable for housings 4 of motor control 
devices. 

1-14. (canceled) 
15. A housing cover for a housing of a control unit, com 

prising: a housing cover panel having cutouts formed therein 
for receiving plug modules. 

16. The housing cover according to claim 15, wherein said 
cutouts have mutually different sizes and/or cross sections. 

17. The housing cover according to claim 15, wherein at 
least one of said cutouts has a rectangular cross section. 

18. The housing cover according to claim 15, wherein at 
least one of said cutouts is formed with a peripheral recess 
parallel to the edges of said at least one cutout, wherein a plug 
module is configured to sit on and be fastened to said periph 
eral recess. 

19. The housing cover according to claim 18, comprising a 
sealing compound disposed in said peripheral recess for seal 
ing said plug modules, which are arranged on said housing 
cover panel with respect to said housing cover panel. 

20. The housing cover according to claim 15, comprising a 
sealing compound sealing said plug modules, which are 
arranged on said housing cover panel with respect to said 
housing cover panel. 

21. A kit of parts, comprising the housing cover according 
to claim 15 and a plurality of plug modules configured for 
placement in said cutouts of said housing cover panel. 

22. The kit of parts according to claim 21, wherein at least 
one of said plug modules includes a carrier body and said 
carrier body, on a side thereof facing said housing cover 
panel, is formed with a channel, and said channel, in a plan 
view of the side of said carrier body facing said housing cover 
panel in the mounted State, runs along an outer contour of said 
carrier body. 

23. A housing component, comprising the housing cover 
with the housing cover panel according to claim 15 and a 
plurality of plug modules. 

24. The housing component according to claim 23, 
wherein each of said plug modules comprises a plurality of 
electrical connecting elements extending through said cut 
outs in said housing cover panel. 

25. The housing component according to claim 23, 
wherein at least one of said plug modules has a carrier body 
and said carrier body, on a side thereof facing said housing 
cover panel, is formed with a channel, and said channel, in a 
plan view of the side facing said housing cover panel, runs 
along an outer contour of said carrier body. 

26. The housing component according to claim 25. 
wherein at least one of said cutouts is formed with a periph 
eral recess parallel to the edges of said at least one cutout, and 
said cutout with said peripheral recess is associated with said 
at least one plug module having said carrier body with said 
channel, so that, in a mounted State of the housing component, 
an edge region of said carrier body that runs around said 
channel, engages in said recess, and a section of said housing 
cover panel formed between said cutout and said recess 
engages in the channel. 

27. A housing for a control device of a motor vehicle, 
comprising a housing component according to claim 23. 

28. A control device for a motor vehicle, comprising the 
housing according to claim 27. 
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29. A housing component, comprising: 
a housing cover for a housing of a control unit, the housing 

cover having a plurality of plug modules and a housing 
cover panel formed with cutouts for receiving the plug 
modules; 

at least one of said plug modules having a carrier body, said 
carrier body, on a side thereof facing said housing cover 
panel, being formed with a channel which, in a plan view 
of a side facing said housing cover panel, runs along an 
outer contour of said carrier body; 

at least one of said cutouts being formed with a peripheral 
recess parallel to the edges of said at least one cutout and 
a respective plug module being configured to sit on and 
to be fastened to said peripheral recess; 

said cutout with said peripheral recess being associated 
with said at least one plug module having said carrier 
body with said channel, so that, in a mounted State of the 
housing component, an edge region of said carrier body 
that runs around said channel, engages in said recess, 
and a section of said housing cover panel formed 
between said cutout and said recess engages in said 
channel; and 

an amount of sealing compound disposed in said peripheral 
recess for sealing said plug modules that are arranged on 
said housing cover panel with respect to said housing 
cover panel. 
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